DESCRIPTION AMENDMENTS 
Rewrite the paragraph beginning on page 1, line 4, to read as 
follows : 

BACKGROUND OF THE INVENTION 
Invent ion The invention relates to a gas supply arrangement of a 
marine vessel according to preamble of claim 1 and to method a method 
of controlling gas pressure in a gas supply arrangement of a marine 
vessel according to the prcamblG of claim 8 . 

Rewrite the paragraph beginning on page 3, line 6, to read as 
follows : 

Particularly in gao oporatod vooaol having gao onginoo ono muot 
pay attention to the fact that although natural gaa io primarily 
Gompoaod of methane, — it may aloo contain cthano, propane and heavier 
hydrocarbona . — Small quantitioo of nitrogen, — oxygon, — carbon dioxide, 
□ulphur Gompounda, — and vjator may aloo bo found in natural gao. The 
liquefying proccoo requiroo the removal of oomo of the oomponenta ouch 
ao water and carbon dioxide from the produeod natural gao . In ideal 
aituation it would be beneficial to have only methane remained bccauoo 
it burno efficiently oubotantially without producing any harmful 
byproducto. When conoidoring the oiroumotanoo in the oargo tanko of an 
LNG vcaocl it io evident that the natural boil off gao oontaino at 
Icaot nitrogen in addition to methane due to their boiling point 
difforonooo and the oircumotanooo in the tanko. Tho prooonoo of 
nitrogen io decroaoing the performance of an engine and if the 
nitrogen content of the gao cKcecdo a certain level — (oay 22 %) — fefee 
prime mover might have to be derated. So, — it io dooirablo to minimio e 
the amount of nitrogen in tho gao. 

Rewrite the paragraph beginning on page 3, line 21, to read as 
follows: 

An objective of the invention is to provide a gas supply 
arrangement for a marine vessel, which oolvoo the above mentioned and 
other problomo of the prior art. — It io aloo an objective of the 
invention to provide a method of controlling gao preojuro in a gao 
□upply arrangement for a marine vcoocl with liguofiod gao oargo tank, 
which provides even pressure at the feed line and reliable gas supply 
for consumption devices of the vessel. 
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Rewrite the paragraph beginning on page 3, line 28, to read as 
follows : 

SUMMARY OF THE INVENTION 
ObjoGtivGO of tho invontion arc met aubotantially ao io diacloocd 
in glaimo 1 and 8, and in more detailed manner in other alaima . In the 
following the invention will be described with a reference mainly to 
one cargo tank. However, it is clear that a marine vessel may be 
provided with several cargo tanks each having an individual gas supply 
arrangement or several cargo tanks may be connected parallel having a 
shared gas supply arrangement . 

Rewrite the paragraph beginning on page 4, line 4 to read as 
follows: 

Gas supply arrangement of a marine vessel being adapted to carry 
liquefied gas in its cargo tank having an ullage space section and a 
liquid phase section, which arrangement utilises the gas as fuel to 
provide power for the vessel, the arrangement comprising 

- a first gas supply line provided for processing the natural boil-off 
gas formed in the cargo tank. 

- a second gas supply line which connects the cargo tank and the gas 
main supply line and which is provided with at least a pump for 
raising the pressure of the liquid gas and for pumping it forward. The 
second gas supply line is provided with a gas reservoir having an 
ullage space section and liquid phase section, and the arrangement is 
provided with a first duct section of the second gas supply line 
connecting the liquid phase section of the cargo tank and the liquid 
phase section of the gas reservoir, and being provided with the pump - ,- 
and furth e r the arrangement io provided with a return line connooting 
tho liquid phaoo ooction of tho rooorvoir and tho cargo tank boing 
provided with a control valve for oontrollably returning liquid gao 
back into the cargo tank. Thio makoo it poaoiblo to oontrol and 
maintain deoirod temperature in tho rooorvoir and thuo aocomplioh 
ooparation of heavier hydrocarbono from the gao fed forward from tho 
rooorvoir to the oonoumption device. Ao a rooult, — tho methane 
oonoentration in tho gao io increac i ed whioh io boncfioial for gao 
engine operation, pump. 
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Rewrite the paragraph beginning on page 4, line 25, to read as 
follows: 

The first gas supply line according to an embodiment of the 
invention connects an ullage space section of the cargo tank and a gas 
main supply line and which is provided with a compressor for 
controlling the pressure in the liquefied gas storage tank and in the 
gas main supply line. However, in some application the processing of 
natural boil -off gas may comprise a gas re- liquefying apparatus and 
return ohannol back to line connecting the liquid phase section of the 
reservoir and the cargo tank and provided with a control valve for 
controllablv returning liquid gas back into the cargo tank. 

Rewrite the paragraph beginning on page 5, line 12, to read as 
follows : 

The roocrvoir- io provided with • eombinod tcmporaturc/prcaourc! 
control unit by moano of v/hich gao may bo evaporated from the liquid 
phaoo oootion of the rooorvoir. The oombinod tompcraturo/prooouro 
control unit of the roocrvoir oomprioco a ocoond heat tranofor dovioo 
for applying heat to the liquid phaoc gao in the rcoorvoir. — The oooond 
hoat tranofor dovicc io provided with oontrol dovico rcoponoivo to tho 
gao prooouro in the roocrvoir. — The rooorvoir io provided with ourfaoo 
level oontrol arrangement for controlling tho ourfaco level of tho 
liquid phaoc oootion. 

Rewrite the paragraph beginning on page 5, line 20, to read as 

follows : 

Method of providing gas in a gas supply arrangement of a marine 
vessel with liquefied gas tank having an ullage space section and 
liquid phase section, and a gas consumption device, in which gas from 
the tank is led to the consumption device via a gas supply line, the 
gas supply line being provided with a pump for raising the pressure of 
the liquid gas and pumping it forward. The gas supply line gas is fed 
into a reservoir having an ullage space section and liquid phase 
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tho tank. Thio way teho mothano oonc< 
the rcoorvoir be inoroaood. section 



of tho gao ovaporatod 



Rewrite the paragraph beginning on page 6, line 1, to read as 
follows : 

The prcoouro of tho gao in the in the gao oupply line io 
controlled by controlling the tompcraturc of tho liquid phaoc oootion 

of the roaorvoir. 

Rewrite the paragraph beginning on page 6, line 5, to read as 
follows : 

Tho invention hao oovcral advantagoo . Firot of all, the prooouro 
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Rewrite the paragraph beginning on page 6, line 12, to read as 
follows: 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the following the invention will be described with the 
reference to the accompanying schematic drawing, in which figure 1 
shows an exemplary preferred of the gas supply arrangement according 
to the invention. 

Rewrite the paragraph beginning on page 6, line 16, to read as 
follows : 

DETAIL DESCRIPTION 
Figure 1 depicts schematically cross section of a marine vessel 
6, like LNG tanker. The vessel 6 is adapted to carry liquefied gas in 

its cargo tanks 4. Normally there are several tanks in LNG tanker, but 
in the figure 1 figure only one tank 4 is shown for clarity reasons. 
The cargo tank 4 is filled so that there is always an ullage space 
section 4.1 filled with gas in gaseous form and a liquid phase section 
4.2 filled with liquefied gas. During the storing of the liquefied gas 
the gas is evaporating changing its phase and transferring to the 
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ullage opaoo 4.1 oootion space section 4.1 . The evaporated gas, so 
called natural boil-off gas, may be utilised in a consumption device 5 
of the vessel 6. The consumption device 5 is preferably a gas engine 
providing propulsion power. In the figure 1 thoro io figure only one 
consumption device 5 is shown but it is clear that there may be 
several devices. 

Rewrite the paragraph beginning on page 6, line 28, to read as 
follows: 

In this embodiment the vessel 6 is provided with a gas supply 
arrangement 1, which comprises a first gas supply line 2 and a second 
gas supply line 3. The first gas supply line 2 extends from an ullage 
the ullage space section 4 . 1 of the cargo tank 4 to a gas main supply 
line 7 leading gas to the consumption device 5. The first gas supply 
line 2 is adapted for delivering the evaporated boil-off gas from the 
cargo tank 4 to the consumption device 5 of the vessel 6 via a main 
the main supply line 7. The cargo tank 4 is maintained slightly 
over-pressurised. The first gas supply line 2 is provided with a 
compressor 2.1 for maintaining the pressure in the cargo tank 4 at 
desired level and for raising the pressure of the boil -off gas to an 
adequate level for usage in the consumption device 5. The pressure 
level in the gas main supply line 7 must be maintained at appropriate 
pressure but below maximum design limits. The lower limit is typically 
ruled by requirements of the gao cnginco of tho vgoooI being ao tho 
consumption device 5. The capacity of the compressor 2.1 is controlled 
by making use of pressure measurement device 10 provided in the cargo 
tank ullage space, so that the pressure in the cargo tank remains 
within certain design limits. The operation of the compressor 2.1 is 
also depending on the pressure in the gas main supply line 7. The gas 
main supply line 7 is therefore provided with another pressure 
measurement device 10.1, which transmits pressure value to be used in 
control procedure of the compressor 2.1. Until the pressure in the gas 
main supply line 7 has not reached its upper limit the compressor is 
maintained in operation. The compressor may be provided for example 
with an inlet vane control, which allows certain variation in the 
capacity. In case the pressure in the gas main supply line (measured 
by the device 10.1) is decreasing and simultaneously the pressure in 
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the cargo tank is measured by the device 10 to be too low, an 
alternate way of producing gaseous gas must be provided. 

Rewrite the paragraph beginning on page 9, line 9, to read as 
follows : 

The heating of the liquid gas in the liquid phase section 3.7 is 
accomplished by a occond heat transfer device. The Dooond heat 
transfer device according to a preferred embodiment of the invention 
comprises an external heat exchanger 3.9 into and from which the 
liquefied gas is flowing through piping 3.10 piping 3.11 . The 
liquefied gas is heated and/or at least partly evaporated by a heat 
transfer medium/ liko glycol water mixture, medium flowing in the 
other side 3 . 8 of the heat exchanger 3.9. There may be a circulation 
pump (not shown) for facilitating the flowing of the liquefied gas, 
but the piping may be so dimensioned that free circulation based on 
density difference will occur. Heat transfer and thus heating and 
evaporation of the liquefied gas is controlled partly by a valve 9.1, 
which controls the flow of the liquid gas into the heat exchanger 3.9. 
The heat transfer medium may be e.g. glycol -water mixture or steam, 
but practically any suitable heat source, also electric heater, may be 
utilised. 

Rewrite the previously amended paragraph beginning on page 11, 
line 4, to read as follows: 

The reservoir 3.2 is also provided with a return pipe 3.14, which 
leads from the liquid phase section of the reservoir back to the cargo 
tank 4. The return pipe 3.14 is provided with a valve 3.15 for 
controlling the flow of liquid gas. The valve 3.15 is responsive to 
the temperature in the reservoir 3.2, which is measure by a 
temperature measurement device 11 provided in connection with the gas 
reservoir 3.2. In case the temperature is too high the valve 3.15 is 
opened and the gas from the liquid phase section of the reservoir 3.2 
will flow back to the cargo tank 4. The return flow will be 
compensated, when necessary, by feed from the cargo tank through the 
first duct section 3.4. Since the temperature in the cargo tank is 
about minus 163 (C the liquid fed to the reservoir 3.2 will lower the 
temperature in the reservoir. In order to preheat the liquid gas fed 
to the reservoir and cool the returned portion of the gao . — ¥he gas , 
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the flows are in heat transfer relation with each other by a f irat 
heat exchanger device 3.16. 

Particul arly in a gas operated vessel having gas engines one must 
pay attention to the fact that although natural gas is primarily 
compose d of methane, it may also contain ethane, propane and heavier 
hydrocarbons. Small quantities of nitrogen, oxygen, carbon dioxide, 
sulphur compounds, and water may also be found in natural gas. The 
liquefying process requires the removal of some of the components such 
as water and carbon dioxide from the produced natural gas . In ideal 
situation it would be beneficial to have only methane remain because 
it burns efficiently substantially without producing any harmful 
byproducts. When considering the circumstance in the cargo tanks of an 
LNG vessel it is evident that the natural boil -off gas contains at 
least nitrogen in addition to methane due to their boiling point 
differences and the circumstances in the tanks . The presence of 
nitrogen decreases the performance of an engine and if the nitrogen 
content of the gas exceeds a certain level (sav 22 %) the prime mover 
might have to be derated. So, it is desirable to minimise the amount 
of nitrogen in the gas. 

By maintaining proper temperature, preferably about minus 100° C 
in the reservoir 3,2 ao doooribod abovo it is possible to facilitate 
separation of compounds contained in the gas, so that evaporation of 
desired known component or components of the gas occur and some part 
of the gas is returned to the cargo tank 4. Particularly heavier 
hydrocarbons may be separated from the gas so that the percentage of 
methane in the gas fed forward from the reservoir 3.2 is inoroaocd. 
increased, which is beneficial for gas engine operation. This 
arrangement is beneficial for the operation of the gas engines as the 
consumption device 5. 

Rewrite the paragraph beginning on page 12, line 11, to read as 
follows : 

Control dependencies in the figuro 1 io figure are shown 
informally by dotted lines for clarity reasons. However, it is clear 
that the control system may be realised by various manners, using 
centralised or distributed control arrangements. 
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